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(57) Abstract: 

PURPOSE: To manufacture a semiconductor device 
excellent in humidity resistance, reliability and 
electric performance. 

CONSTITUTION: A polyimide layer 13 and copper foil 
patterns 15, 17 are formed on plate type metal bases 14, 
18, and a lamination structure body is constituted. The 
metal bases are constituted of a ground pattern 14 
maintained at the earth potential and many land patterns 
18 where solder balls 19 for mounting are formed. The 
copper foil patterns consist of an island pattern 15 
where an LSI 11 is mounted and inner wiring 17 connected 
with the electrodes of the LSI chip 11. The metal base 
patterns 14, 18 are electrically connected with the 
internal wiring 17 via through-holes 22 formed by 
electroplating. A cap 12 covers the LSI 11 and the 
wiring pattern 17, and is bonded to the lamination 
structure body* thereby hermetically maintaining the 
internal space. A semiconductor device excellent in 
electric reliability and performance can be manufactured. 
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3, W**l ^|B«©****«ffl^2/^— ^. 

it§/i:*^7^ ^ K^-vSr^ri-S, IS 1 K 



3 

i Km? <^Mti^-\cmm<o^mwmw:m^ 
9 ] m^mm^t -t^st- 1 _b©»j 

jars, 7^S8^(bt^^— icia*©**frsi« 
immm i 5 ] mxm i rv« 3mu <z>flr*, 

J: a*^>r ^riWE«JB«*tttt:S 9 tttt r. 



(2) 1#ff- 2 6 7 9 6 8 1 

[»5fc*Bl 8] ffifB^VK-X*— ^co*4rdS^fflaH— 

ffie^*j»*H^—/V36s^ja*^fc, w*jii 5^1 

[»*9I2 0] 4tClB*<D**#S«Jfl'<S' 

* 5 r; i: * »» £ r * Jfl'< 2/ JHift # 

^bt, K*2HQrtliiffllS^ * xSrRffl Sit: 

misnsi xtws 2 «§ artier ^^i^Mbt, m>a^ 
[0001] 

[0 0 0 2] 

40 Ife&cO&Wi] BGA (BALL GRID ARRAY) t 

So v?«5Stt, r NOV. — DE 

C. 1992. THE FIRST VLSI PACKAGING WORKSHOPJ ib*J;U< 
ri994^3^^ NIKKEI MICRODEVICES J |C|B*Stb"C 

[0 0 0 3 ] Hi 2 Tl994^ 3 M # NIKKEI MICRO 

DEVICES j tCfa^£jft,/tBG A (46*ttfl5 1 ) "Cfc "9 , 

» (b) H (c) (i^^SfrEH-Cfc 
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LS I»tffl^?VW-yi 1 4 36$J#J5fc£jh,T 

[0 0 0 4 ] ftSRlBftft 1 0 3 t tt-^Mim 1 1 1 t tt, ->< 
S"^ — 5?1 0 0^Jf)S^T^/^— — M 0 4 Ul <fc 9 31 

/^-yi i 4, t^f^ v^^-r-v ii2, 
M^imi i i t»<a»ty>i'^u^ Most^ 

[0005] LSI 1 0111, ilBfllift^^S"*— v?l 

0 0 OTV 7 V ^ly 1H _btC^g^<— ^ h^^® 
*#JS:^bT»**tl^ LSI 1 01©t#WMi 

1 o 3 t ttsR^^f Y i i 2U:«fc BttfiiSih/c 
W^***^^ lsi ioi, ?£u*f4 i/yvc^ 1 

12, rtffiffilftl 0 3 <0--«15^S:l»V^T:*flL»J!il 0 2 
V VjbtCtt^EBatf— /VI 0 8, HOiW^ 

8 ©ftM^ffl^Ai o 9 ks6s*>« 0 

[0 0 0 6 ] JBU<E>fl63fe<Z>BG At bt, TNOV. - DEC. 
1992. THE FIRST VLSI PACKAGI NGWORKSHOP J ^^<Dh 

rr.o«e*swicov^rRK-r«. Hi3©i (a) - 

(c) tt**Bl 2 (a) ~ (c) «WCfc5o 
Bll3 0*5S-Ctt, ^^^S/Jgl0 6©Si« 

ttfcft*. rtffiiEHl 0 3 fc^asEJtti 1 l kftffiJZtiL 
ttX;^^-;Vl 0 4\C£ Dt»W^««*hXV^ 

/-vs?^ h i o 7, io sta- 7^ :^$jft,-ci^ 
[o o o 7 l ^3»*sseoiBScTic«>yto-cr3:, LSI 

1 0 1^7-f7VKl 1 4 JblC$S (Ag) ^ Ml 
5Sr^LT*t«**t, LSI lOl^iitMEil 
o 3 ias/p^-f l 2tcJ: D»Jl*;*jh/tv^ 

oq3*as»ic*5v^"C> lsi ioi, /^v^^r i/?y 4 
tl02, XV, rtWiaiRl 0 3 G>—ffl5rl»<«j>as:7* 
7Xfo^ - *-^Kl 1 3 tci: ?)*fih*^TV^S. 



(3) WW- 2 6 7 9 6 8 1 

e 

[0008] 11411113 <^*ift^3JD*:, L S I 1 0 
loMt*JR^^-*-^i l 6SrRlt, r^Sc^^ 
/v— /vi i 6 T^tcW^LT&f&^ffl^— /vi i 

7&Rtffc«*rca>a. M^^t^i 1 6 tiMR 
^^fflT^— /vi 1 7 itt^^K^^— i/<o— as-cstts 

[0 0 0 9] HtC, SU<D#fc*©B G At LT, Ti994¥ 
JO NIKKEI MICRODEVICESJ IC|B$J Jtl/hTBGA 

(#*ftft?3) ^fcSo TBGAI1TAPE-BGAO 

(TAB fc fcflftf^S) SrfflV^BGA"C*5. Hi 5 

^/v^y yfifii 1 8 5:SjS:t§l6i^H 5 

WE^Bfje^susyBaiRi 2 2Sr^ji8;i-ao ^y^hss 

1 1 8©WffiKH* J^rLSI 1 2 0 J& S #«S*T/* ^L 

s i i 2 o commtft^ufai 2 2fc<^ag)K^n, ta 

^ 12 1 *5fflV^ft5 0 

[ooio] /^5/-7"— 5? ioo coft-ffl^icn, ^"r^y 
2 3 dSRttfe^r, ^v-^v/^/v . ^ h£« 

1 1 8 <Z>B"]tt^FJ£&1f V\ tfT/^— /VI 1 9^/^ 

• ^y yhgsi i 8±coga^^^— >-i 2 2 1, s:** 

fil 2 3©*ffl#-M 24ifl, tfT^— /VI 1 9 5: 
^Lr*l|»*H, -^ffl^/Vl 2 4liH^L*v\ft«$:7* 

y vhstRtasjixs^^o r.coj:^tc, ^^fi^y^hs 

^ S^^^-^Sl 2 3^I^iW«^ 
[0011] 

TLKy>vxv^ y^a«^ja*ti,fc^^--*!-->Sr^ 

LttiLtV^o Lt^U */v— /vot^a55:> y 
H^^^v-^-zvcof^r^^rSS* bt^«j&»fei«m 

i:*^s«AU ^/v— ah— /vrt*fctt»ih»J!i (7*9 

7°y zshmfc^<o¥mmm&<omc&vM&\^mmm<o 
5/? [ooi2] &mcft$&&mmfrm^*f7x^tf 
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[0013] HtC, ^3l?OBGATIi, — (RKX/l'— * 

^©gj^ttRW** < * a a**> ffi^r, *tfv 

[0014] — TBGACi ttfl, ^ffl^^^ds 
[0 0 1 5 ] ;£$§0J<9Bfftf3:, _L1BUl«3^ »BG 
[0016] 

KifflSlclfeS * frfc ^9 v bv< * — vXT/« »s> ? v K 

So 

[0 0 17] *ffniC««^«f«SEaM:. 

ofpT^t^ j; ^ >^v^ -f ^^-rrmu^mmmmmc^L n 



(4) WW- 2 6 7 9 6 8 1 

s 

[0 0 18] gtC, **WO**#Si«ffl^y^r-^0 
Jit, «*.tf*Sr*«»i:-t-«A**JBi:SrM>*^a» 

m □ vxum 2 m nwcmu* # /w<— * 

[001 9 ] 

[0020] *«M^**flc3S«ffl^2y^--^o 

[0 0 2 1 ] 

[j«sw] en=\ hdb*#^u **wo»sa*is«£ff!i 
[0022] si^ia 

-5?«iS*^-rfcO-C, H (a) tt-t©*®— 
^mia, H (b) itgffi^tlia, H (c) fi^5»»rffi|g| 

**«SW^^;x^— ^«sft"C»i, 0. 15- 
0. 20mmJ|©CuIS (BIT, >^>^^<— ^tP* 
^) 14, 1 8<£>^ffi_btc:, 0. 2 0 — 0. 55jumJP 

OT^y -r ^ kji 1 3 jbmtt<bfr, wk^(d±{co. is 

40 —0. 3 5 jumftOS^^jS^/^-yi 5, 1 7^ 

m$i£%hx^z> 0 mm<os*$— lsi <*«f*:^ 

— vi si:, >/^^t2iCJ;otLS I l 

[oo23] mm<o* $ /w<*-* »i, a/i^^^^^ 
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9^K^-yi 8 t ?J — 4 &ttl^Nrif! 

QXte7 5 Q^rMo-f >t°— ^v^tc-r^v^i*: 

[0 0 2 4 1 fflSStRM©^ V K'<*~ V 1 

7 RUT 4 ^yhv^^-yi 5 i*«»«fc8£«£ 
it^flitf), flfg 1 5. 1 7lWy-f ^KIl3IC20 

lio^^H, 1 8 

tC<fc l? , #^ ^yW<— V 1 4 , 1 8 

xm$\&)kcmmanz>o «*m s^tcftsi-c, &s 

«*M ^tcj; «9 /w^^rrs r t i>x$ 

[0 0 2 5 ] ^ffi^ — V 15, 17, KB'** —V 1 
4, 18, XV^6><OPao*al365t^ft©#^^ — 

^yT— ^v^Bgb-cte, ^f, r^7VK^-y 

1 5_hU:£g^-* h^J; 5 ftaStti4»*SiJ 2 O^r^bT 
LSIllSrStU L S I 1 1 <D&Wmt rt«5E«M< 
7 tfr^yf^ Vj/EM -Y2 1 Ul<fc 

5 0 S^t, LSin, ^yf^y^!7'ft2 i , x 
U\ rtfflffilft^^— v l 7<£>— «Srrt«£Nflrt*CJR$S-r 

[0 0 2 6 ] ^ffl^;H 9£rHl<^£5tC^y 5/ Kt£ 
tCR**£'<5"5r — S?* 5 , — BGA*ifii:f*tf^S 

A?r*0J»f-Ctt/^^BGA (MBGA) ^P^^^i: 

-&tcte, Sior^f^yw-^ atfv^-r v^tc« 

/H-f-fcffi**^* — VO — ^5£D^y TIC 37 <y5RS»Jli«:3 

^MBGA-cii, mm^^^^-r— mm.<Dum\cmm-t 
[0027] m 2 mmm 

H2te, *«s ©* 2 tM B G A 1 0 o*a 

Sr^-TH-C* i(a)-(c)tt,Hl (a)-(c) 



(5) WW- 2 6 7 9 6 8 1 
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£l^«tca*LTa>;5. *I1P']ombg Ate, S*W* 
*jSW:»1 *I«©MBG Ai:l^«-C*>5* 5 , SkT<o& 

[0 0 2 8] *1\ #36Jfc«l"CW:, »«i©r>f^y 
K^-yi 5 -?:^TWoaK»-f 5KJI13 b&m 

»t> # © ^ ? y K/^ - y 1 4*»ffi«UCB 

fll3 Srl**L.-CH«tC;< */w<— *e>^7 is Ys*# — 
20 vSrKffiiSiivcv^. Hie, ^^yK^-yi4^I 
□M^ffitc, «*l47 5'||*»j|g^6«S3-f^y/ 
«MtJl2 7«:, Sifc, rtffliHIR^^ — VI 7JW;W 
/V2 2<Dmffi±\cmM<&$ttyfcbt£2>^-'y L * V^ 
WAtJi 2 5 5:Mlti/^ 0 
[0 0 2 9] **»MOMBGAl Ottt, LSI 11 

T, L S I 1 1 &3rY tf^-f 2 4 rt«5K.E«1-£. #^ 

t\ L s I 1 1 <z>««fcrt«Elft 1 7 fc ^#yf ^ v^ 
itf ?>r-Y 2 1 let f9*HS-r*o '<s><Sr— s^jg 

Mtll L^t^ ^/v-<-xo^7 y K^-y 1 4tc, 

PDktciiKeagcft^ 2 e &m^x&m 

8£r4g5fb, L S I 1 1, # Vf* >f V ^ !7 
t2 1 , rt«SESll 7, &t*, ah— /n 6^£r-?r 

-f y^^^t^^v^7yKv^-yi 8 _htc^ffl# 
[0030] #i«ii£#|-cw:. ^if'j i b mm^mmm^L 

<D?*7 VI 4 £/8V^«/&t£cfc I? , LSIS 

l4^^3niUtc:, ^£^ ! MMb12 O^^tt 
L S I l l Sr»ttf S*J«ic«t , LSI Sffi^feo* 

t^oX, LSI lite, ^9yKifii:***»Sh3li: 

^ [0 0 3 1 ] |g 3 ^Ifeg'J 

IH3te, 3 SM'I^StM B G AOM$r^ 

tit, (a) w (b) }*f£*wftmm®Rvmffim 
umx&>% 0 &nMmic&rt%mmRxt#y -r ^ k«o 

V3 0i:, -tortfl[ia»lc^ji8:S^fc % SMSWii:!^* 
^^•r^y ^ K«^iaR*ttfc#«o^ v }<v<* — v 
2 9 fcicj; i?*«:s^-cv^. yyw-y3 0^(^ 
W «»»I4, *9yhv^-y2 9 0R»*ffiSratta 
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v^a. Lsnifi, #y >r 5 kji 1 3 iicjgja*^ 

T^^^W-yi 4_htCg£g£*1,£o ^r-Y^^l 2 

tt, #y*f ^ Kii 3±icifij»tt*»a2 3-c*i»**L 

[0 0 3 2] j4^1W 
I'M"?, (a) (b) W:^B3 (a) RXfi (b) 

Jfcfl&J-Ctt* ;**>w<— *£ff*> /^^-^^jsj^^y 
v^-y2 8, ^y * K#fc:ffi«S;h,**«o?v 

2<03 *0<DWft\£ftt'fX^& o Mcf&s*? — V3 2lCW\ 

y/v^-i/i?x h 3 4 y^lttfc 

->2 9t®, RV, JSSfR^^ — ^3 2©> ^ 

5, LS I l l HMSttdS/hSft 

[0 0 3 3 ] 15 SlftM 
i5tt, *^S^S 5 SWiJSr^fM B G A ^i)*?:^ 
ti^ (a) tt*ffi#H&Ek (b) }*nftWTftm*$; 

i««:«bTiEtt**Lft:**^««ffi-'<^— V3 6 y 
y^^7y 7rtlcBB«S*i,;fc*«:£>? 
VK^- ^2 9 k\CftftX^%> 9 r.©J;5>l^ 

^-^2 9SrRtt«wi:A5^r«g"C*>So ^9vKttt 

coy zs?yt<D?? isys*$— ^3 7 ir«as«ffi^«a[^ 

✓ — V3 6 k CO^-Y -/^tCH, 3 

[0034] ±isjs*ot-ci±, rt«Klft'<* 1 7 

9^W-y2 9, maiffl^^^— V3 6 , ROt, 



(e) 4*W- 2 6 7 9 6 8 1 
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[0 0 3 5] »6|ga£gy 

H6tt, W^f 6 IW'IOM B G Ai^tSriit 
*>*. *SMSW«>^2y^r-^tt, rt«ia»i 7 t L S I 

1 1 (omm t <o&m& , »/h47yy^y^W4 
o-cs^byt, ^y y^^^sasM-is^^y^— >?-c 

ftasifiiSS 1 7 _htc, 3£L< ft. L S I 1 1 
ffiHl 7 <h LS I 1 1 <^««tSr'7y y 7*5- y 
7 y */7'<l>'-? 4 0tt, X;^t-A2 2?:^l, 

■t^yw*— xc^)^7^K^- vi 4t£2Sii£tu 
j»»*SrrRiJb***. AJR^r-y 2x^2 8»±, #y>f5K 

II 3lC|ftj||!tt*3»»j2 3'fc^UX*»*tL, ^Of*)^ 

srartKLs 111, rtniBiii 7*sr«eic»jh-r 

3o LSI UOJ:ffitM^ty7 0 2 8 ilii6itt 
«*»3 8lCiotSf^W 0 *t&tttttt*ffj 3 8 tC 

20 J;Us i 1 1 -w&f&ftTbt&m* ^ y?2 8 LT 

3 9^Mt6 0 

[0036] mmmm 

IH8i± N #3S93<D*7 IglfifrilOMBG ACO^it^r^-f-IH 
B (a) - (c) tt, HI (a) - (c) RflKD 

^-xWtmW(omffis*# —is* 2*Kib*:*ie-CS>£o 
fi2£Ji±ft3ico*ds-5jffi'r*)So **JSWtt, mc$>\? 

[0 0 3 7 ] f 8H»J 

(a) ~ (g) nm&<DJLm (a) ~ (g) Kl**j£U 

ttMBGA©KrBHt*UV^„ 
[0 0 3 8] X§ (a ) 

0. 15-0. 2 0 mmf OMStfc^ ^ ^/^-^ 
40 4 1 ii:, 0. 2 0—0. 5 5 n migcoztfy ^ ^ K/I 4 
2%Bf$l^, StC, -iE:C0±tC, 0. 18 — 0. 3 5jum 
J?^?g 4 3 £ fl^f ^rttMaJilffi?: »J5K"T 

[0 0 3 9] I§ (b) 

8K#j»-r*. 

[0 0 4 0] Xj (c) 
5^ Uv?X h#]Rttt> 18^1 
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b, ^^^^©fcj?)<oiHPSl5fc««4 i icfl0ja;i-So 

[0 04 1 ] XS (d) 

P«4 7Sr^J*r*- 3Mfcfl]2K:*bfc:** 
[0 0 4 2] Xg (e) 

>-14, 1 8t^X;l/-*:-;l/2 2$:^ttiaWl3 

•ittSSS^y^iao, - s/*SrflSU 
x/p— ^2 2i*]t£Ht;:^ s/^y^SrS^i&tfo ^ ^ 

[0 0 4 3 ] Xg ( f ) 

[0 0 4 4 ] Xg ( g ) 
g®co=3 — v^tt4 6 4: lift* U SIRVIHIO 

^fcljttbT£S«# = S^/V^ s/^r, 

AAS»foJxS. *xa«nc#«lcjEbT«fr2fcV 

[0 0 4 5] % 9 g^jfegi] 

<0-mM®\<DB G y ^ — ^Oj»iS*-jSfeSrJiIiJc^^ b 
(a) ~ (d) rjgjaStl^ m2COg«5 5ftXg 

(a s ) - ( g ') -c^ja*^ »*^atR«:fsmfcfts 

©xg (h) — (j) ■c#yf f -<y^Sftxio©#y 

y y^*^»iiR#js<^ 

[0 0 4 6 ] 16(a), ( a ' ) 
0. 15 — 0. 20mmfO^^;M-^41J:iC, 
0. 2 0 — 0. 5 5 ix mJ^OTKy -< * KJ1 4 2 ^^fijc 
U #CV^ 0. 18 — 0. 35 jumJ?0^?S4 3S:f 

[0 0 4 7 ] Xg (b) , (b' ) 

©Hp 4 5 *&f&-r%o 

[0 0 4 8] Xg ( c ) , ( c ' ) 

— 2^4 3 fc^** £ b-C, #y-f5K«4 2«r 



(7) WW- 2 6 7 9 6 8 1 
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—^^u /WBtf^y >r 5 KBd 4 7 

*»j#b-C, *<o«»-C^^^^<— X4 l Sr»WSii: 

[0 0 4 9 ] Xg (d) , (d* ) 

* 4 l Sr««i1-*tt*M sx^r^J; "9 > tfy 
. -f^ KIP4 7$:^iy^^i/^4 9*Cii?)^tfo rft, 
l££ 9 x/w— ah— ^SrJ^fiJt bT^ ^/v-^— ;* 4 1 
4 3 to«aW*«E4rff*5. -jy^/i^s/* 

4 9^7* y W 5 KJg4 2©*ffi)^fc»0m~#+jainfiS 

j<? 35W"TSJ; 5lc^ yarS:ff*5. Xg (d) &V 

(d*) ^4r^f&2;ft,*:£;ffi£, Sico^Mia^Sffi 

5 0Xt«fS2O&JR£tS5 lit5. 
[0 0 5 0] Xg ( e J ) 

K2 0&J»fi«5 l o*flS5fl!|o^ffi^, Htc^y^K 
Jl 5 2Sr^^V3-f -f^^t5. 
[0 0 5 1 ] Xg ( f * ) 

®2^^mBa^s^5 i o/^y 5 KJi s 2tcu^x b 

s^^SrJSU ^^-^4 3±<0BfSffi«^ 

^ T\ MP 5 3 fit**;'** — ^4 3 Sr^fcti £ 
[0 0 5 2] Xg ( g * ) 
«2 0& j Rffii»£tR5 1 — V4 3 Sr«tti-f- 

SMS?-^/!^ y^rtCJ: 9> stfy -T 5 KJf 5 3<Z>H!P 
^^A-S 4^1iZi^ «*S^^— ^4 3 fc««WtC 

©^mia«iSK5 5 2rf#£ 0 ^^ws/^s 

Kfflt £ J: 5fc#is)W-*. 
[0 0 5 3 ] Xg (h) 

30 mi <D&m%iBMfc 5 o 2 <^jsia*Rs*£ 55© 

«yo??fflb7t^ j/^I4 9, 5 4 i:36SBraoffi«-C* 

wt < , ^^r5?tl5^54 9, 5 4*«— ffl5-ClRlV^5 J: 

[0 0 5 4] Xg ( i ) 

si i ©A^iaiRSffi 5 o t m 2 o&Mia*is« 55^ 

fRffi#^v^^J: OSB^-a-te-iirS. ro^^ji, fdl 

KStS 5 6 aSjgjaSJT,*. 
[0 0 5 5 ] Xg ( j ) 

^>^$/ K£tS5 6 ^^^-^Sicgtti bfc^ ^/l/^— X 

4i^^^^ym B ®i^AMIE 
i»S*E5 o©^>w<— X4 1 fit* yy^^y3 0 
M^y s//f-s///^/4oicMu m2^^msa 

^Sffi 5 1 ©> ^ft, ^®^3-f-f>^tyi: 

^ HSfi 5 0 « 1^ 7 U s/ ^ y v !/ 1 J; U s 
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O&U^y lsys*# — ls3 0 i9VK^-yi 8&U*;/ 
9^K^ — ^1 4 ft?!'^— >*4 3&U*X/V— * 

[0056] $io mmm 

Hi lit, «PJOSl 0^Mj^MBGA5:^tfM 
#KttO*iftS:^"rB|-C, HI (a) tt/<5/^ — 
oHPrffiEL (b) tt-tortWSr^-rsPEHTfcS. *H 
16 W ttffj x. tf JB 9 HJSflTil © Maft «: SU8 bT 

[0 0 5 7 ] &ffiM<0^ f/ui— — = V^S 

^ifD^m#6 2xyy ^^-^3 o ^i^^fi 50- 

10 0 jzmT&So L S I 5 9^>J.y fy-f^ls 

1 ^^^5/^.PaOJ.y 7\ sfcvMi, Lsii 

V3 0-Ctt^fctbTV^So #J;ctf, ffij^^OLS I tiS 
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